The thermodynamic properties of black holes in Lovelock gravity are examined. In particular, the case of the Einstein Lagrangian plus the four-dimensional Euler density is discussed in detail. In five dimensions, one finds that the specific heat of a black hole becomes positive at small mass, allowing the black hole to achieve stable equilibrium with its environment and giving it an infinite lifetime. This behavior is not universal, however, but it always occurs in 2k+1 dimensions for a Lovelock theory including the 2k-dimensional Euler density. For theories including six-derivative or higher-order interactions, black holes with degenerate zero-temperature horizons are also possible.
Exact solutions describing black holes have also been found for these theories.
In this paper we will study the thermodynamics of these black-hole solutions as a model for the possible efFects of higherderivative interactions in strong gravitational fields.
References 10 and 11 present related material in the con-
The relation between the temperature and the mass given in Eq. (1) If e= -1, the metric is asymptotically fiat. This is a case which has already been explored in some detail. ' For large r, f becomes dv+ dt+f dr .
-- 
where ri, is implicitly given by q(ri, )=0. Using Eq. (5) [as well as Eq. (8) 
where the coelcients are defined in terms of those appearing in the Lagrangian:
The product of factors (D n) Given a solution for a specific theory, one must consider whether it contains any horizons to conceal the singularity at the minimum radius. In the metric (15) Table   I .
The other possibility is that the solution is singular at finite r where F ap roaches a finite limit P but F " diverges because P '( ) (23) with P=2k + 1 -1/(k n) wh-ere c" is the next nonvanishing coeflicient in P(F). Integrating Eq. (23), then shows that the black holes have an infinite lifetime. Unfortunately we have no physical insight into the mechanism by which the temperature of these black holes vanishes. It appears as simply an accident of numerology that yields finite f at r=0 for D =2k+1, and the interesting thermodynamics follows as a result of this fact. In the theories with k& 2, the complete analysis is complicated by the fact that more than one horizon may occur for co=coo (as is the case for c"/c& &0). Therefore one must determine whether the horizon with r&~0 is relevant for external observers. Similar complications arise for nonasymptotically flat solutions with Fo&0. Unfortunately proving the zeroth law, which states that the surface gravity is constant over the horizon, relies on an even stronger condition, the dominant energy condition. ' 
